Purpose To report clinical features, topographic findings and outcome of 10 eyes with peripapillary schisis in open-angle glaucoma.
Introduction
Peripapillary schisis is known to occur in various glaucoma entities namely primary open-angle glaucoma (POAG), 1 normal-tension glaucoma, 2 pseudoexfoliation, 3 intermittent, and angleclosure glaucoma. 4 This condition is often overlooked in routine clinical practice as it resolves spontaneously and patients remain asymptomatic. A literature review on this subject reveals only one large case series from the Investigating Glaucoma Progression Study in Korea. This study of 22 eyes showed that the schisis is attached to the optic nerve and topographically correlates with retinal nerve fibre layer (RNFL) defect. 1 We report here clinical features and final outcome of 10 eyes with peripapillary schisis in open-angle glaucoma in Caucasian eyes.
Materials and methods
In this observational study, ten eyes of nine patients were detected to have peripapillary schisis during their routine glaucoma monitoring. They were prospectively followed up to document the course of the schisis. Clinical history, intraocular pressures (IOP), and visual fields were obtained from the electronic patients' record. The infrared and SD-OCT (spectral domain optical coherent tomography) of the optic nerve, circumpapillary region, and macula done at baseline and at each subsequent visit were reviewed. The results reported here are from the last follow-up visit.
Results
Of the 10 eyes (nine patients, one with bilateral involvement) with peripapillary schisis, there were four males and five females (mean age, 71 ± 6.2 years). The primary diagnoses were POAG in five and normal-tension glaucoma in four patients ( Table 1 ). The mean IOP at the time of its first detection was 18.3 ± 4.3 mm Hg. The schisis was attached to the optic nerve head in all eyes and an associated macular schisis was noted in one eye (eye nine). Altogether, 14 peripapillary schitic areas were noted in the absence of vitreo-macular traction.
Cases
Bilateral peripapillary schisis (eye two and three)
A 69-year-old male patient diagnosed with POAG was noted to have peripapillary schisis in both eyes of variable degree. The IOP at detection was 16 and 22 mm Hg in right and left eye, respectively. Over the 39 months follow-up, the schisis and the IOP remained unchanged in the right eye, whereas the left eye showed its partial resolution ( Figure 1 ) along with reduction of IOP to 11 mm Hg. The visual fields in both eyes however remained unchanged. The RNFL thickness in the right eye remained unchanged at 208 μ and in the left eye reduced from 294 to 46 μ.
Resolved peripapillary schisis (eye four)
A 69-year-old male patient with newly diagnosed POAG was noted to have peripapillary schisis inferotemporal to the optic nerve, on the first visit. The presenting IOP was 19 mm Hg that reduced to 11 mm Hg, with a complete resolution of the schisis cavity over 11 months of followup ( Figure 2 ). The RNFL thickness reduced from 135 to 70 μ with no corresponding change on visual field.
Peripapillary schisis with macular involvement (eye nine)
A 76-year-old female with POAG was noted to have extensive peripapillary schisis (270°) around the disc along with macular schisis in her right eye (Figure 3 ). The IOP reduced from 29 to 20 mm Hg, however, the extent of schisis and the vision (0.4 Log MAR) did not show any change over the course of follow-up (34 months). The visual field showed only a mild progression.
Discussion
The incidence of peripapillary schisis in normal and glaucoma population is unknown and there is now an increasing awareness of this entity with imaging becoming a common practice. Though the exact pathogenesis is unknown, formation of an acquired pit of the optic nerve (APON) and vitreous traction allowing vitreous/subarachnoid fluid to seep through lamina cribrosa are thought to be the two most plausible explanations. 5, 6 Though most of our patients had significant optic disc damage, APON was not clinically evident in any of the eyes. In a previously published study with POAG eyes, APON was visible in only onethird of cases. 1 Its absence in two-third of cases in that series and in all of our patients proves that optic nerve damage is not the sole cause in its causation. A recent study in Korean subjects, employing enhanced depth imaging (EDI) of the optic nerve, showed the presence of central/peripheral lamina cribrosa (LC) defects in eyes with peripapillary schisis either due to glaucoma or pachychoroid diseases. 7 As EDI was not used as an imaging modality in this study, the possibility of LC defects causing this pathology, cannot be excluded.
Raised IOP and its fluctuation have also been associated with peripapillary schisis occurence. 4 The eye with macular involvement had a higher IOP (29 mm Hg), as compared with the mean at the time of schisis detection, though the optic nerve and visual field damage in this eye were much less than the rest of the cohort. Macular schisis is known to develop from vitreous traction near the RNFL defect in glaucomatous eyes. 8 We could not detect any evidence of vitreo-macular traction and this eye has maintained stable vision and fields over the last 34 months of follow-up. IOP reduction is also known to be associated with resolution of the schisis and filtering surgery is rarely indicated. 9 Comparable to previously published data, 1 40% of our eyes too showed schisis resolution with IOP reduction. Though the numbers are small to detect any statistical change, the mean IOP at resolution (12.2 mm Hg) was much lower than IOP at its detection (18 mm Hg) in these four eyes. We believe that IOP lowering alone is not the sole explanation for schisis resolution as a similar IOP drop in the other six eyes did not have any bearing on its appearance. Interestingly, the visual fields worsened in four eyes (of which three eyes had shown resolution) within 11 months of its detection and we believe that this change is due to glaucoma progression and is not related to the outcome of schisis. Finally, a significant reduction in RNFL thickness was noticeable once the peripapillary schisis resolved (mean 209.2 μ before and 94.5 μ on resolution, P = 0.008) and therefore we advise caution when interpreting serial RNFL output data. 10 With sparse publications on this subject, our series adds more knowledge to its association in open-angle disease and on its natural history. This is the first series of peripapillary schisis in Caucasian eyes and larger prospective studies with a longer follow-up in normal and glaucoma eyes are needed to ascertain its incidence and natural history.
Summary
What was known before K Peripapillary schisis is known to occur in various glaucoma entities in the presence of optic disc pits/ colobomas.
K It can spontaneously resolve with and does not have any impact on visual fields.
What this study adds K Peripapillary schisis can appear in eyes with open-angle glaucoma in the absence of optic disc pit.
K It commonly involves the retinal nerve fibre layer but can involve all the layers.
K Eyes with macular schisis, in the presence of peripapillary schisis macula, can maintain good vision and visual fields.
